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CLAIMS 




We claim: 

1 X. _A System P™npricir 

2 a network having a host coupled thereto, the host executing softws 

3 to generate packets for communication on the network; 

4 a bus with a bus device coupled thereto; 

5 an interface coupling the network to the bus, theMterface and host 

6 coordinating to tunnel bus events over the network^between the host and the 

7 bus device by encapsulating bus events into network protocols, transferring 

8 the encapsulated bus events over the netyrork, and subsequently 

9 decapsulating the bus events to recreate the bus events. 



1 2. The system denned in Claim 1 wherein the bus device 

2 generates isochronous ^data and the network operates asynchronously, such 

3 that isochronous d^ta is transported over an asynchronous network. 



3.X The system defined in Claim 1 wherein the interface generates 
network packets that encapsulat ethe bus eve 
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1 A^_Ths^sysien\ d efined i n Claim 3 wherein the itetwuik pr otocol 

2 portion comprises an Internet Protocol (IP) portion. 



1 5. The system defined in Claim 3 wherein the netwOTK protocol 

2 portion includes a header for information to recreate bus eyents. 

1 6. The system defined in Claim 1 wherdin each tunneled request 

2 includes a tunneling header and a tunneling data portion, wherein the 

3 tunneling data portion is specific to each ^tunneling packet type and 

4 tunneling transaction type, and the tyftneling header is common among 

5 tunneling packet types. 

1 7. The system defined in Claim 6 wherein the tunneling header 

2 includes a field wWch^pecifies the type of packet as one of a group of 

3 control packet, an information packet, or an ownership packet. 

1 8. /The system defined in Claim 6 wherein the tunneled packet 

2 comprises an IEEE 1394 packet. 



1 

2 



9. The system defined in Claim 6 wherein the tunneled packet 
ris es a USD pa ckefT* 
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^t&: ihe system dehnedln Clai mJ) wher ^n th** hir>nnlin g ^^e^^ 
2 indicates^her^ceTtyp ^ t ype. 

The system defined in Claim 1 wherein/the host runs an 
Nation that generates packets for the bus device and relies on an 
operating system that includes a driver for the bus device that issues the bus 
device packets and redirects the bus device packets to a network stack that 
encapsulates the bus device packets to create a network packet and sends 
the network packet to a remote bus device via the interface, the interface 
thereafter decapsulating the network packet to obtain the bus device packet 
and forwarding the bus device packet/to the bus device. 




12. The system defined/in Claim 1 wherein the bus device 
generates bus device packets for transport to the host and sends the bus 
device packets on the bus, the interface encapsulating the bus device packets 
into a network packet and forwards the network packet to the host, the host 
executing a network driver that decapsulates the network packet, identifies 
bus device packets therein and redirects the bus device packets to a bus 
device driver mnnipig thereon. 
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1 -13, The system define d ii\ Claim 1 wherein the i n Lei face iunipi4 

2 a remote peripheral server. 




1 14. The system defined in Claim 1 wherein the net^<5rk comprises 

2 an Internet Protocol (IP) Ethernet network. 

1 15. The system defined in Claim 1 wlferein the bus comprises a 

2 serial bus. 



1 16. The system definedln Claim 1 wherein the bus comprises a 

2 parallel bus. 

1 17. The system defined in Claim 1 wherein the bus adheres to the 

2 IEEE-1394 bus^tandard. 



1 / 18. The system defined in Claim 1 wherein the bus adheres to the 

2 ^Mniy grsal Bus Standard (U SB). 

A method of controlling devices across the network 

pnsmg: 

capturing bus events gene/ated on a bus; 
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4 encapsulating the captured bus events into packets associated with a 

5 network protocol using an interface; 

6 decapsulating the capsulated bu/event and recreating them at a 

7 remote site transparently to a user uiing information in the header of the 

8 packet. 



1 r-20: 33*»-mi'l 1n nl il i fii Wul i n HLiim 1Q whprr th r r r n i n li i il r~ 

2 comprises a similar bus and similar bus device to that which gen^raled the 

3 bus events. 



1 
2 
3 
4 
5 
6 
7 



An apparatus for controllmg/devices across the network 

comprising: 

means for capturing bus ey6nts generated on a bus; 

means for encapsulating the captured bus events into packets 
associated with a network protocol using an interface; 

means for decapsulating the capsulated bus event and recreating 
them at a remote'site transparently to a user using information in the header 
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2 v^nJntemetTixdQ^ (IP) Ethernet network having crt rost coupled / 

3 thereto, the host executing software to generate packets for communk^tion 

4 on the network; / 

5 a serial bus with a bus device coupled thereto, where transfers occur 

6 to and from the bus device which adhere to the IEEE-139^: bus standard; 

7 an interface coupling the network to the bus, the interface and host 

8 coordinating to transport bus events between the Host and the bus device via 

9 tunneling bus events over the network by capturing and encapsulating the 

10 bus events into network protocols and subsequently decapsulating the bus 

1 1 events and recreating them. / 

1 23. The system defined p\ Claim 22 wherein the bus device 

2 generates isochronous data and the network operates asynchronously, such 

3 that isochronous data is transported over an asynchronous network. 

1 24. The system defined in Claim 22 wherein the interface 

2 generates networic packets that encapsulate the bus events in a network 

3 protocol portion. 



1 



25. 



The system defined in Claim 24 wherein the network protocol 
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- The 3ys 



laim 24 wherein each tunneled reques 



includes a tunneling header and a tunneling data portion, wherein 
tunneling data portion is specific to each tunneling packet type^nd 
tunneling transaction type, and the tunneling header is common among 
tunneling packet types. 



27. The system defined in Claim 26 wherein the tunneling header 
includes a field which specifies the^type of packet as one of a group of 
control packet, a serial bus turmeled packet, or an ownership packet. 

28. The system defined in Claim 27 wherein the tunneled packet 
consists of an IEEE 1394 packet. 



29. The system defined in Claim 22 wherein the tunneling header 



fesme packet type and transaction type. 

The system defined in Clainy22 wherein the host runs an 
on that generates packets for the bus device and relies on an 
operating system that includes a driver for the bus device that issues the bus 
device packets and redirects the bys device packets to a network stack that 
encapsulates the bus device padcets to create a network packet and sends 
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6 the network packet to a remote bus device via tW interface, the interface 

7 thereafter decapsulating the network packet to'obtain the bus device packet 

8 and forwarding the bus device packet to the/bus device. 



1 
2 
3 
4 
5 
6 
7 



31. The system defined in Claim 22 wherein the bus device 
generates bus device packets for transport to the host and sends the bus 
device packets on the bus, the interface encapsulating the bus device packets 
into a network packet and forwards the network packet to the host, the host 
executing a network driver that de-encapsulates the network packet, 
identifies bus device packets therein and redirects the bus device packets to 
a bus device driver runnmg thereon. 



1 r 39 Th^y^rm H^tinpH in Claim 22 wherein the interface 

2 comprises a remote peripheral server. 



1 A system comprising: 

2 an Internet Protocol (IP^Eftiernet network having a host coupled 

3 thereto, the host execujiffg software to generate packets for communication 

4 on the network; 

5 a s^nal bus with a bus device coupled thereto, where transfers occur 

6 to from the bus-dg woo whirh adhr ro l a th aJTSB bus standa r ds- 
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7 ^an interface coupling thgj ieiwerk lo lite bus, the interface and \\o$Xs 

8 coordinating to transport bus events between the host and the bus device via 

9 tunneling bus events over the network by capturing and encapsulating the 

10 bus events into network protocols and subsequently decapsmating the bus 

1 1 events and recreating them. / 

1 34. The system defined in Claim 33 wherein the bus device 

2 generates isochronous data and the network/operates asynchronously, such 

3 that isochronous data is transported over an asynchronous network. 

1 35. The system definecr in Claim 33 wherein the interface 

2 generates network packets that encapsulate the bus events in a network 

3 protocol portion. / 

1 36. The system defined in Claim 33 wherein the tunneling header 

2 includes a field/which specifies the type of packet as one of a group of 

3 control packet, a serial bus tunneled packet, or an ownership packet. 



1 



2 



' 37. The system defined in Claim 36 wherein the tunneled packet 
is t s of a USB packe t: — " 
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The system defined in Claim 33 wherein the host nans an 
ication that generates packets for the bus device suid relies on an 
operating system that includes a driver for the bus/flevice that issues the bus 
device packets and redirects the bus device packets to a network stack that 
encapsulates the bus device packets to create a^network packet and sends 
the network packet to a remote bus device ya the interface, the interface 
thereafter decapsulating the network packet to obtain the bus device packet 



8 and forwarding the bus device packet to the bus device. 

1 39. The system defined in Claim 33 wherein the bus device 

2 generates bus device packets foy^transport to the host and sends the bus 

3 device packets on the bus, theAnterface encapsulating the bus device packets 

4 into a network packet and forwards the network packet to the host, the host 

5 executing a network driver that de-encapsulates the network packet, 

6 identifies bus device pa pkets therein and redirects the bus device packets to 

7 a bus device driver nmning thereon. 




